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Figure 3. Calculated relationships between duty times and sleep times. Average duty period was 10.3 hr; average layover 
was 24.8 hr. 



Figure 4. Ambiguity in definition of first- and second-sleeps, and definition of three categories of naps. Average duty 
period was 10.3 hr; average layover was 24.8 hr. 



Figure 5. Frequency distributions of local times of coming off duty and going on duty for layovers whose sleep episodes 
contributed to the analyses (see sec. 3). 
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5. The circadian distribution of wakeup times is uni- 
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Off-duty to sleep onset, hr 

Figure 8. Frequency distributions of occurrence of sleep onsets with respect to time elapsed since coming off duty. 
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Figure 9. Frequency distributions of occurrence of sleep onsets with respect to local time. 
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Table 7 . Comparison of sleep duration and wakeup variables for first- and second-sleeps 
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cycles. Circadian time (CT) zero is time of temperature minimum. Thick line represents best-fitted quadratic to first- and 
second-sleep data combined. Fine line represents the equivalent section of best-fitted quadratic to data from 
desynchronized subjects in time-isolation (from fig. 4-1 a in ref. 53). 
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Figure 14. Frequency distributions of occurrence of wakeups with respect to time remaining until next duty period. 
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Figure 16 . Frequency distributions of occurence of wakeups with respect to time of circadian temperature minimum 
(circadian time zero). 


Table 9 . Mean values for first-sleeps with wakeups between 1600 and 2000 hr local time 
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Table 11. Correlation coefficients for measures of wakeup timing 
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Figure 1 7. Frequency distributions of occurrence of layover nap onsets with respect to time elapsed since coming off 


1st naps 2nd naps 
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Figure 18. Frequency distributions of occurrence of layover nap wakeups with respect to time remaining until next duty 
period. 
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Figure 19. Frequency distributions of occurrence of layover nap onsets with respect to local time. 



Figure 20. Frequency distributions of occurrence of layover nap wakeups with respect to local time. 




Figure 21. Frequency distributions of occurrence of nap onsets with respect to circadian temperature minimum (circadian 
time zero). Open bars indicate layover naps, solid bars flight-deck naps. 
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Figure 22. Frequency distributions of occurrence of flight-deck nap onsets with respect to time since coming on duty, and 
of flight-deck nap wakeups with respect to time remaining until going off duty. 


Correlations between successive sleep and wake episodes p = 0.021) on the Personal Attributes Questionnaire 
are shown in table 16. Neither first- nor second-sleep “expressivity” scale. 



Table 15. Comparison of cycle lengths 
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Following wake 0.142** 0,099 0.017 0.070 

*0.05 > p > 0.01; **0.01 > p > 0.001. 
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